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(54) Polycarbonate resin composition 

(57) A polycartxMTate resin composition according 
to the present invention is suited to be used for medical 
supplies or appliances and shows a very low yellow dis- 
cotoration when exposed to an ionizing radiation for 
sterilization. The poiycartx)nate resin composition com- 
prises 100 parts by weight of a polycartxjnate resin; 
0.01 to 5 parts by weight of an aromatic compound con- 
taining oxy group or carbonyf group; and 0.01 to 5 parts 
by weight of at least one compound selected from the 
group consisting of: (A) a compound containing cydic 
acetal g-otp; (B) a sulfcxie compound; (C) a sulfoxide 
conrpound; (D) polyalkylene glycol an ether of poly- 
alkylene glycol or an ester of polyalkylene glycol; (E) a 
compound containing sulfonate group; and (F) an aro- 
matic hydroca)t>on-aldehyde resin. 
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Pescription 

BACKGROUND OF THE INVENTION 

The present invention relates to a polycarbonate resin conrposition. and more particularly it relates to a polycar- 
bonate resin composition having an excellent resistance to an ionizing radiation, which exhibits a low discoloration with- 
out deterioration in properties thereof when exposed to the ionizing radiation tor sterilization. 

Polycartx)nate resins have been widely utilized in the fields of medical supplies and appliances because the poly- 
carbonate resin have excellent mechanical strength, impact resistance, heat resistance and transparency as well as a 
high safety The medical supplies and appliances are generally sterilized upon use. Specifically, the sterilization of these 
medical supplies and appliances has been carried out by a high-pressure steam sterilization process, an ethyleneoxide 
gas (EGG) sterilization process, or a sterilization process using an ionizing radiation such as a gamma radiation or an 
electron beam. Among these sterilization processes, the high-pressure steam sterilization process has disadvantages 
such as high energy cost and necessity of a drying step after the sterilization. Similarly, the EOG sterilization process 
has posed such problems as toxicity of ethyleneoxide itself or environmental pollution upon disposal thereof. Under 
these circumstances, a recent tendency is such that the sterilization process using an ionizing radiation, generally a 
gamma radiation has been predominately adopted because the sterilization process is relatively inexpensive and can 
be performed at a low temperature in a dry condition. 

However, there also is such a problem that the polycartxjnate resin suffers from yellow discoloration when exposed 
to the ionizing radiation lor sterilization thereof. This results in considerable deterioration in value of the products, espe- 
cially when the polycartx>nate resin is applied to the medical supplies or appliances. 

As means for solving these problems, there have been proposed a method in which a halogen-containing polycar- 
bonate resin is used (Japanese Patent Application Laid-open (Kokai) No. 2-55062 (1990)). a method in which a brofTB- 
nated phthalic acid derivative is blended (Japanese Patent Application Laid-open (Kokai) No 5-179127 (1993)). or the 
like. However, in these methods, metal corrosion is likely to generate due to the inclusion of halogen in the resin com- 
positions, so that a molding machine or the like therefor are required to be formed from special metal material having a 
corrosion resistance. 

In order to solve the afore-mentioned prctolems such as yellow discoloration or the like, there have been also pro- 
posed a method in which thio-alcohols are used (Japanese Patent Application Laid-open (Kokai) No. 1-229052 (1989)) 
a method in which thk>-ethers are used (Japanese Patent Application Laid-open (Kokai) No. 2-115260 (1990)). a 
method in which compounds having a mercapto group are used (Japanese Patent Application Laid-open (Kokai") Nos 
2-49058 (1990). 4-36343 (1992) and 6-166807 (1994)). a method in which polyalkylene-oxide and an aromatic com- 
pound having a sulfonate group are used in combination (Japanese Patent Application Laid-open (Kokai) No 5-209120 
(1993)). and a method in which compounds having a sulfide group are used (Japanese Patent Application Laid-open 
(Kokai) No. 6-93192 (1994) and 6-248170 (1994)). However, in these methods, there still exist such problems that the 
yellow discoloration cannot be sufficiently prevented, or deteriorated environmental conditions occurs due to generation 
of malodor upon forming, or the like. 

Furthenrxxe. in order to soh/e the afore-mentioned problems. Japanese Patent Application Laid-open publication 
(Kokai) No. 61-215651 (1994) discloses a method in which boron compounds are used. Japanese Patent Applk:ation 
Laid-open (Kokai) No. 62-135556 (1987) discloses a method in which polyether-polyol or an alky! ether thereof are 
used. Japanese Patent Application Uid-open (Kokai) Nos. 64-22959 (1994) and 1-161050 (1989) disclose a method in 
which polyether-polyol protected by particular ternrrinal groups are used. Japanese Patent Application Laid-open publi- 
cation (Kokai) Nos. 1-270869 (1989) and 2-13460 (1990)) disclose a method in which polypropylene glycol is used 
Japanese Patent Application Laid-open (Kokai) No. 2-232258 (1990) discloses a method in which benzyl alcohol deriv- 
atives are used, and Japanese Patent Application Laid-open (Kokai) No. 2-132147 (1990) discloses a method in which 
itaconic acid. benzaWehyde-dimethylacetal, benzaidehyde-propylerieglycolacetal;^^^ used: However, these meth- 
ods have also posed such problems that the yellow discoloratfon cannot be sufficiently prevented or otherwise, if the 
amounts of the compounds used therein increases to an extent enough in order to prevent the yellow discoloration, the 
other properties of the polycarbonate resin compositions are adversely affected. 

In view of these problems encountered in the prior arts, a polycarbonate resin composition which is capable of 
exhibiting little deterioration of the inherent properties thereof, little generation of n^lodor upon forming and little gen- 
eration of the yellow discotoratfon upon irradiation of an ionizing radiation for sterilizatfon are strongly demanded. 

As a result of the present inventors' intense studies for solving the afore-mentioned problems, it has been found that 
by blending an oxy group- or a cartx>nyl group-containing aromatic compound and a specific compound are blended 
with a polycarbonate resin at specified blending ratios, the obtained polycarbonate resin composition not only maintains 
inherent properties of polycarbonate resin without deterioration but also prevents generation of yellow discoloration 
upon sterilization using an ionizing radiation. The present invention has been achieved on the basis of the findings 
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SUMMARY OF THE INVENTION 



It is an object of the present invention to provide a polycarbonate resin comoosition which is suited to use tor 
ical suppl.es or appliances and shows a very low yellow discoloration when exposed to an ionizing radiation for sip^" 
zation. while preventing deterioration of inherent properties thereof. 

To accomplish the aims, in an aspect of the present invention, there is provided a polycartwnate resin corrtDo^tion 
comprising 100 parts by weight of a polycarbonate resin: 0.01 to 5 parts by weight of an oxy aromatic compound cT 
taming oxy group or carbonyl group: and 0.01 to 5 parts by weight of at least one compound select'^ fromthe or«« 
consKting of: (A) a compound containing cyclic acetal group: (B) a sulfone compound: (C) a sulfoxide comoound- 
polyalkylene glycol, an ether of polyalkylene glycol or an ester of polyalkylene glycol: (E) a compound conlainino'sul 
teMiate group; and (F) an aromatic hydrocarbon-aldehyde resin. ^ 

In a second aspect of the present invention, there is provided a polycarbonate resin composition comorisino lOO 
parte by weight of a polycarbonate resin; 0.01 to 5 parts by weight of an aromatic compound containing o^ or^o or 
carbonyl group; 0.01 to 5 parts by weight of a compound containirTg cyclic acetal group; and 0.01 to 5 % bv wetaSS 
polyalkylene glycol, an ether of polyalkylene glycol or an ester of polyalkylene glycol. 

DETAILED DESCRIPTION OF THE INVENITION- 
The present invention is described in detail below. 

The polycarbonate resin used in the composition according 1o the present invention may be homooolvmers or 
copolymers of a linear or branched thermoplastic aromatic polycarbonate prepared by reacting an aromaticdiZTo^ 
compound or a mixture of the aromatic dihydroxy compound and a small amount of a polyhydroxy conpound with nhJ 
geneordiesterof cartjonicadd. wnnpnos- 

As the aromatic dihydroxy compounds. bis(hydroxyaryl)alkanes such as 2. 2-bis(4-hydroxyphenvnDmnan» i- 
bephenol A). 2. 2-bis(3. Sdibromo-4-hydroxyphenyl)propane (= tetrabromo-bisphenol A). bis(4-hydroxXnvSmPih 
ane..l. 1 -bis(4-hydroxyphenyl)ethane. 2. 2-bis(4-hydroxyphenyl)butane. 2. 2-bis(4-hydroxyphenyl)octane 2 
hydroxy.3-methylphenyl)propane. 1. 1-bis(3-t.butyl-4-hydrQxyphenyl)prcpane. 2. 2-bis(4-hydroxy.3 5-dime^St 
n)^)propane 2. 2-bis(3-bromo^hydroxyphenyl)propane. 2. 2-bis(3. 5^ichtoro-4-hydroxyphenyl)propane 2 
phenyM-hydroxyphenyI)propane.2, 2*is(3-cyclohexyl-4.hydroxyphenyl)propane. 1. 14jis(4-hydroxiSenyl):ilherwl 
ethane or bis(4-hydroxyphenyl)dlphenylmethane: bis(hydroxyaryl)cycloalkanes such as 1. 
nyJ)cyclopentane or 1. H5is(4.hydrc«yphenyl)cyclohexane: dihydroxy<ilaryl ethers such as 4. 4'Wdror;Sr^ 
T^y^'^^^^^f 3*-^""e«Vldiphenyl ether; dihydroxy-diaryl sulfides such as 4, A'^lhydroxfirpfZT^nX 
or 4. 4 -dihydrQxy-3, 3--dimethylclphenyl sulfide: dihydroxy-diaryl sulfoxides such as 4, 4'-dihydroxy-diphenvl siSS 
r 1'. 3--dimethy)diphenyl sulfoxWe; dihydroxy-diaryl sutfones such as 4. 4-<iihydroxy Vhe JsufoS 

4. 4-d.hydroxy-3. S'-dimethyldiphenyl sulfone; hydroquinone: resorcin; 4. 4-dihydroxy<liphenyl or the lite iST.^ 
©cemplrfied. These aromatic dihydroxy compounds may be used singly or in the form of the mi^dure thereof A^ 
them. 2. 2-bis(4-hydroxyphenyOpropane is preferred. "•nong 

In addition, branched polycarbonate resins can be obtained by using a polyhydroxy compound such as fluorooi.K 
one. 2. 6-dimethyl-2. 4. 6-tri(4-hydroxyphenyl)-3-heptene. 4. 6-dimethyl-2. 4. 

tri(2-hydroxyphenyl)benzote. 1. 1, 1-tri(4-hydroxYphenyDethane. 2. 6-bis(2-hydroxy-5^t,ethylben2yl)-4-mShylDhemi 
a.a.a--tri(4-hydroxyphenyl)-l. 3. 5-triisopropylbenzene: 3. 3-bis(4-hydroxyaryl)-oxindole (= isatirHiisphenolV^k? 
oisatin-bisphenol;5. 7-dichloroisatin-bisphenol;5^xomoisat>n-bisphenol;orthelite. -";.^ior- 

In the case where the polycarbonate resin is prepared according to a phosgene method, the reaction, mav be car 
ned out in the presence of a terminator or a molecular weight modifier. Specific examples of the terminatore br molec" 
ular weight modifiers may include phenol, p-t-butyl phenol or tribromophenol. a long<hain alkytphenol ^totefc 
caiboxylic add chloride, aliphatic carboxylic acid, hydroxy-benzoic add alkyi ester, alkylether-phenol or the like hT^ 
prefMration of the polycarbonate resin used in the present invention, these terminators or molecular weight modifiS 
can be used singly or in the form of the mixture thereof. »»e'sni moomers 

The polycartjonate resin used in the present invention has a viscosity-average molecular weiaht of io onn 
1 0O.OOO. preferably 1 5.000 to 50.000 calculated from the solution viscosity measured at 25-C in terms of a soSvk 
cosity using methylene chloride as a solvent. 

The oxy group- or a carbonyl group^»ntaining aromatic compounds used in the composition accordina to the 
present invention, are represented by the following general formula (I) or (11): ■» « c 
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ik )>-x2-r4_x3^, ^^^^ 



«, where R R and R^ are .ndependently a (CrC,o)alkyl group, a (CvC,o)alkoxy group, a (C,-C,o)altoxy(C,-C,o)alkyl 
group, a (C6-C,5)aryl(C,-C,o)alkoxy(C,-Cio)alkyl group. -CH^OH or a halogen atom; R^ is a C,-c' s)alk^lXroS, a 
(C2-C,5)alkenylene group, a (C6-C3o)arylene group, a (Ci-C,5)alkylene^ioxy group, or a (C6-Co)arylene-dS 
C,5)a kylene-oxy group in which the said arylene group or the said arylene-dialkylene-oxy group .Whave substo " 
groups) boj^ed to the aromatic ring ther^f me substituent group(s) being a (C,-C,o)alkyl group or a halogen ^ 

2S X . and X3 are independently -0-. -CHR^-O-. -CO-, - CHR^-CO-. -CO-CO- or -CO-CCOR*),- r2 r6 r7 f^"; 
independently a hydrogen atom a (Ci-C3o)alkyl group, a (C3-C3o)cycloalkyl group, a (C2-C3j)alken;i group a iC 
Cao^yl group, a (Ce-C3o)aryl(C,-C3o)alkyl group, a {C6-C3o)aryl(C2-C3o)alkenyl group. TSydroxy |oup I ?. 
C30 altoxy grouR a (C6-C3o)aryl(Ci-C3o)alkoxy group, a (C6-C3o)aryl(C,-C3o)alkyl(C,-C3o)alkoxy woup a (C 
C3o)acyl group or a (C6-C3o)aryl(C,-C3o)acyl group in which the said aryl group; the said arytelkyl group the Jd a^v^ 

30 lalkenyl group, the said arylalkoxy group, the said arylalkylalkoxy group or the said arylacyl group may have substih^ 
group(s) bonded tothe aromatic ring thereof, the substrtuent group{s) being a (C, -c'oS 7o^^ a mJSS 
and h. J and k are independently an integer of 0 to 5 and i is an integer of 1 to 6 with provided that a sum of hand i kT,' 
the range of 1 to 6. and if i is an integer not less than 2. the R^'s contained in the substituent groups bonded to the sine 
aromatic ring may be covalently bonded with each other. «->cu lu me same 

^ ther^^ compound containing oxy group or carbonyl groups may be used singly or in the form of the mixlure 

Specific examples of the aromatic compound containing oxy group or carbonyl groups represented by the aeneral 
formula I) may include diphenyl ether, arylphenyl ether, dibenzyl ether, benzylmethyl ether, benzylphenyl ether be^ 
naphthyl ether. 1, 4-ben2odioxane. 1. 2-methylene<lioxyben2ene. piperonyl alcohol, benzophenone. cSbenzyl'k^ 
40 . benzylmethyl ketone, benzylphenyl ketone, benzyltdyl ketone, benzylnaphthyl ketone, dibenzoyl. benzoyl cyctobutene' 
t^nzoy) propane, benzoin, benzoin-ethyl-ether. 1, 2-dibenzoyl benzene, 1. 4^5is-methoxymethyl benzene pbenyUo^ 
t^e4)enzyl ester, benzyl benzoate. phthalic add-benzylbutyl ester, dicyclohexyl phthalate. benzyWimethyi total, or tt^ 

Specific examples of the aromatic compound containing oxy group or carbonyl groups represented by the aeneral 
« fomiula (10 may include dibenzoyl methane, dibenzoyl propane. 1. 2-dibenzytoxy ethane, hydroquinone-dibenz^ ehS 
ethyleneglycol<fibeTzoate,orthelike. "««yieiner. 

The blendir^ amount of the aromatic compound containing oxy group or carbonyl group is in the range of 0 01 to 
5 parts by weight based on 100 parts by weight of the polycarbonate resin. If the blending amount of the aromatic com 
pound containing oxy group or carbonyl group is less than 0.01 part by weight, the aimed effect of preventing yellow 
» discoloraton upon exposure to an ionizing radiation cannot be sufficiently achieved. On the other haixl if the blencfno 
amount of the aromatic compound containing oxy group a carbonyl group is more than 5 parts by weight mechariS 
properties of the resultant polycarbonate resin composition are deteriorated. In order to attain both the effect of prevent- 
jng the yellow discoloration and the deterioration of the mechanical properties under well-balanced cofxlitionn« 
Wendingamount d the aromafc compound containing oxy group or carbonyl group is preferably in the range of 0 05 to 
S5 3 parts by weight based on 100 parts by weight of the polycarbonate resin. •« u.uaro 

(A): The compound containing cyclic acetal groups used in the composition accoiding to the present invention are 
represented by the following formula (III) or (IV): Miw.ern.nvennon,are 
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\. J I ml 1< )q (III) 



(IV) 



in Which the sa« arylene group n.y L s^Sem s)^^^^^^ ^? (Ce-C3o)ar,:re 

uen group^s) being a (C,C,o)alky. group or a haloger, atom; Ris J a hy^^l atc^°"% 7 'fj^'' ^"^"^ 

^0 C3o)cycloalkyl group, a (C2-C3o)alkenyI orouD s (C r ^orwl ^ 7^ " ^ (*-^i-C3o)alM group^ 

C3o)ary.(C,-C3o)a.keny.gro%.a(C, C3oSc -S^^^ « (C6-C3o)ary,(C,-C3o)alk^ group, a g- 

group. a ha.oger, atom, a ^^ooej^^.-c^i^^,'^^^^ r^^^'-^-)a^' 
the said aryl group, the said arylalkyi group, the said arylalkenvl orom or thl «w ^7 . which 
group(s) bonded to the aromatic rl^ Lr^f, the sutSJ^m g'Sbei^^^ TS^,"""^ '"^'^ 

25 X^ X5 and X6 are independently -CHRi^, .q-. -NH- Se f^f k j.?:;^^^^ °^ « ^»^09en atom; 

(Ce-C3o)aryl group: and I. m and n are independency! H^egi^^ O or arTo ?rnH "iS^-^^^)^*^' ^^^^ 

and and Ris in the general formula (IV) may be the same orSfferen; the general formula (110. 

.^.e...e..ene-bis-t.3.^^^^^ 

- n-hecyM. 3-dtoxolane. 2 J^4-meJ;K^iL"a^S^^ 3.«oxiane7 

bromomethyl-1. 3<Jioxolane. 2K2^orK>ethyl)o. sXoii^ g^Jino^^^^^ 3^ioxolane. 2- 

dioxolane. 2.phenyM.methy|.l. S^foxolane 4*he.STSL^ 2K2-aminoethyl)-i, 3. 

thyl)-4.methyl-l. 3KltoxolaZ 2-ben^yM stliS^t 24^21^4 m«;i^^ A^^^^^ 3^oxolane. 2i^^^^ 

dioxo^r,e. 2-benzyl-4^ydroxymethyl' . sl^^^^N'^trml^^^^ 4.*methy|.l'3- 

(HO.^S™.:^^^^ 

wending amount of the compound com^ning^cyc^acS^oTp is^eSS^^^^^^ PO|y«rtx,nate res^. « the 

preventing the yellow discoloration upon e^eXoan^^^J^r^n^]^^^ ^ ^ 

« if 1heblendingamoumdtheS^3^n^^^^^^^^^ O" the other 

properties of the resultant polyca*onSresin compose d^SS? fn ord^ ^^^"^ 
-ng the yellow discoloration and the deteriorati«iW^^ha^?S^^^ 

blending amount of the compound containing cyclic ac^gSi ^spreSSv^^^^^^^ wdNbalanced conditions, the 

based on 100 parts by weight of the polycarbo^te rZ^ ^ ^ ^ " ° to 3 parts by weight 

so "^^^^iS^^ ratio of the compound containing cyclic acetal group represented bv , 

the aromatic compound containing oxy group or caionyl group rS^e^S^SbJ^e^Pn^^r f"""'^ ^'"^ "^^^"^ 
'-'^;[y^'^^^^P^^^^y in the range of ^Zm. ZTp^^X20^ i^^r^ ^'^ " ^"^ 

.Asde«ribedabove,whenthearomatccompoundcontainingoxyg,oupTca^ 
ta.n.ng cycbc acetal group represented by the general fomwla (IH) ^ mar^tS^lr^-^^ compound con- 

55 the polycarbonate resin, the resultant polycarbonate r^l^i^nr-T h ? ^* ^"'^ "^"^"9 ratios with 
properties and a very low yeltowdiscolS^J^^'e,^,^ ;^^^^^^ of fts mechank^l 

(B): The sulfone compounds used in the composS^t^Si^ rrprSS^e^i"^ 
lowing formula (V). (VI) or (VII): ««r«ng 10 tne present invention, are represented by the fbl- 



1 ■ I 
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II 
0 

0 0 
R^'^S-HR^i-S^-RZZ (VI) 
O 0 



0 {VII ) 

O R^^ 



55 



. a (C6<J3o)aryl(C,<:3o)alkoxy(4-cSi^^^^^^^^ group. ; 

lalkenyl group, the saW arylalkoxySkyI group an^ the S ^^IvllT^!! ""t^^^' ^'^^'y 

bonded ID the aromatic ring hereof, i^ie sL^rt gro^r^^^^^ "^^ ""^^"^ 9roup(s) 

N(R25)2. oh. .CH20R26 or OCH, where R^s rZ^Tp ''^^^^^ ^ atom. -NOg. - 

1 group, the said arylalkoxyalkyi group and the said arvlalLvalkPn^^r^rL ? ^ altoxyalkyi 
alkyi or alkenyl chain and sSe<?ed fmm aVc, S.)atfJZ S ^"^"^ tote 

a(Ci<;i5)alkylenegroup,a(C2-Ci5)aIkenvteneQroun nrp/r r wv^^«^ . «^andR are independentfy 
have substituem groupS) biSedt thTi^o^S°;^^^^ 

halogen atom. -NO3. -OH. -CH^OR^ J o^^^eTe ^^^^ ^ (C,-C,)alKyl group, a 

above; and a is an integer of 1 to 100. v-ng wnere h and R have the same meaning as defined 

SSiclSL'SS^ 7' ""^^ ''"^'^ "^^^ thereof. 

sutfone. daminophenyl sulfone, dichlorori^nyl Lllcme dimlZSrS!:^c^S^ ^ ' ^fi^^t^ophenyl 
dibenzyl sulfone. 1-p,openylmethyl sulf^^S ^S^?^e^ ILS!^^^ """"^ sulfbne. dicydohexyl sS^ 
ylmeth«ypheny. suHone. melhj^Jhtoropher^SSe.^^^^^^^ "«th- 
phenyltolylsuHone.phenybcylyIsuHbne pheTylmethoLS^i^^ P^^^^'iy 
r^^styryl sulfone. phenylcinnamyl sulfb^rtriS^Th^Tldfo^^^^ ^ P^'^yn^^^V sulfone. phe- 

Phenylphenoxymethy. suHbnel^enylaceCtLe^SSleS 

thyi-benzene-suHone. phenylmelhoxycartDonyl sulfone SS^uS^t!^!^^!:.'^^ f^^nylme- 
benzyl sulfone. tolylaminophenyl sulfone tSo^SS^r^^^^^ 

sulfone. trimethylenesulfoZ^amett^eneiuCr^I^ 4-0oluene-sulfonyl)butane-2-on. l>enzylalVl 

ophene dioxide, thioxanthehe-9. S^iSl Ti^^^^^^^^.T^^ benzothfophene dioxide. dibenS2- 
Speoficexarrplesofthesutor^S^"^^ '^TJ^- '^-'^'•"^■^.lO'o^e. orthe like. 

^Tr-'- ''^'^'^"^^^ ^^^^^^^ 
the.'J^^roTt^'Cs^*:^^^^^^^ 

Of the st^fbne compound is Ss th^n 0.01 %Z ^wS. L " "^"9 ^"^"^ 

plication Of an ionizing radiaton cannot ^^tri::^!^^^^^ 
toneco.p^nd.more.an5partsbyw.ght.mechan^ica.proper.esSrrL^^^ 
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10 



are unsuitably deterioraled In order to k^w 

The weight rate of the su»one o^^^T ^ ^ «Se r^""^ 

As described above, when the aro^. ' ^^^''^^y ^'80 to 80/20 ' ^ ^ Particularly ,irrt,«, 

represented by the 
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Where R^^^ r28 pj29 r3i p32 ^ ^35 
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♦K^^^l!? ^f^"^'^ °^ '"^ compounds represented by the general formula (X) may include ooMh. 

C *e said s*»<„ conipound Is less ,ha„ 0,0, p« by w^l. L aime^ S Z^ml^e^S^Z'"^ 
q»n exposure k>an,c.ni»n9«dla«c«can™>t be su«icie«lyacNeved,Onteo,he°S^^ 

aM^e«.^,^„,j„.jnrp.:s;:rrr:r^ 

« . in ,.„^ o, 0,05 3 p.„s by wai,., basad on ,00 '^ CZ™^^ 

i«, bo, is p,afe«biy in 4',a4a 0. ^Zl^^^ZlV^Zl^iT^^T " °' "" " " 

ted«<;r,bedabove,wt,enthe aromallc conwrnd c<»«ainii.go«ygro«>orca,bonvlar<»,Dandih<.«-i„^ 
foms represented by the general krmula (Vim (l» or m ar« b[»J^~i » ^-J^, 1?* and «,e sulfoxide com- 

R"0— { (CHjCH)— O}— r41 (XI) 



I 

r40 



R«COO— {<CH2CH)— O} — (xil) 



b^«J to the aromatic ring thereof, the lAZulr^r^TbSS a lc V^^Z^^ ^ have substrtuent group{s) 
B« are independerrtly a hydrogen atorn or a T C " ^ ^ ^nd 

Th^ polyalkylerw gj«^ derivatives may be used singly or in the fom, of the mi^re thereof 

Specrf-c examples of the pdyalkylene glycol derivatives represented by the general formula (XII) may include poi- 



•s.n the range Of 0.01 to 5 parts^^^^f ^ 

a^nt of the compound is iSl °" parts by weiohtTf thl^^ ^^"®'^'*°^'""»a(XOof fXin 

- -^"-toaniorCSXl'"^?''"^*^'^-^'- ^-n- 

and the deterioration of the mechani«. ° «ie aimed effect of r. '^^^^^nt pdycaitonaje resi>i 

The vvreighf ratio of thepolyaMeneaivroiH • • °^^"^^y^^>M9^po,y. 

«^ fcnJ? f"*;:*^ "'^^^ ^^^^^ '''"'^^•^y 20/80 to 80/20 ^ ^ ^"^ P«^«^ Bm- 

^ resented by ,he fo.,o..ng formute (X.,,). (X " ^'^'^'^ ^«-*n9 to thTpresent invenficn. are 

30 (^''^^^^^^^^L^^.e <XIII) 




35 



40 



45 



(R47r^ J w (XIV) 



0 O 




so 

"•here R*5 p47 pso p52 . 

group a a iaiog'en atom; R46 a^^'S?!^'^ ^ (C,-C3o)a;k^ 

9^- a (C2-C3o)a/kenyl group a f^/l:'^'^^""^ ^ hydrogen atom % (C ^ (C6-C3o)aryfeuffo„e 
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and y are independently an integer of not less than 1. preferably from , to 500 
inesecomDOundcontaininnciiiiTir.,* . 



- - °" ■ h^cieraoiyirom 1 toSOO 

mese compound containing sulfonate grouDsmav bp I. ce^ci„ i - J 
Specific examples of the compound cSSnfnrsulfon^L o.^^^^ °' ' °* '"'^"^^ 
include methyl benzene-sulfonate. Wiyl b^ze?^^^^^^ ^ .k'? '^^'^^ "y the general formula (Xlll) ^ 
t..ene-sulfonate. Phenyl tofuene-sl^te*^^^^^^^^^^ 
sulfonate, methyl xylene-sulfonate, phenyl xyfene-suHonate mi? ^l^T «oluene-sulfonate. naphthyl tob^. 
methyl benzene-disuKonate. phenyl ^nLZ^i^^^T^iZ^^^^^^^ -^-^y'-e sulf^. 

nyl sulfonate, or the like. a'Pnenyi-sulfone-3-methyl sulfonate. diphenyl-sulfone-3^e- 

Specific examples of the compound oontainino sulfr^nato r^r. 
'0 include methoxyethyl benzene-sulfonate. methor«^^^^^^^^^ general formula (XIV) ^ 

thyltoluene-sulfonate. butoxyefhyltoluene-su^nrp^^^^^^^^^^ methoxyethyl toluene-suHonate ethiZ 

methoxyethyl xylene-sulfonate. methoxyeC miXTsS^^^^^ benzyloxyethyl toluene-s^S 

yethoxyemy,tc.uene.sulfonate.ben.y..^^^^ to,uene-su«onate. p^i 

tosylate.orthelike. ^'^'hylene glycol-di^,-tosylate. tetraethylene glycol-^ 

(X..0"x.5;rx^V)^™~^ is represented by the general ^ 
« the Wending amount Of the compound contarg sSatgr?^^ 

I'^r"*"^ discoloration upon expo^re to anIoS LhS ''^'^ht. the aimed e«ect 

other hand, if the blending amount of the conpTnd co^^^ZZS^T """""^ '""'''^""^ ^ 

Kal properties of the resultant polycarbonate7esi>; 213^ ^ " "^'^ ^ by weight me<W 
^ed effect of preventing the TJo^t^Z: r^^^eri^tr ^ 

anced conditions, the blending amount of the cowJZt.^^* u ® "^an«al properties under welMaT 

(xv)toth:^^:^r:^^^^^^^^ 

no. ^cularly limited, but « preferably ■>n\7.^^eo7^?mtJ^°^^^ '^"''^ 0 or flo" 

As described above, when the aromatic comr^^rv^ Ir^ ' ® Preferably 20/80 to 80/20. 

the polycarbonate resin, the resultant polycarbonate resJ. inS^? "^"^"^ "ending ralios 

PHDperties and a very low yellow discolE^^ exS^^*^?:^ ^" deterioration of its nr^ 

(F). The aromatic hydrocarbon-aldehyde resins^^l^^e ' 1°"'"'"^ rad«tionfor sterilization theredT^ 
P^pared by reacting aromatic hydrocarb^ w«h SeC nte^r^SlTaTt" '"'^'^ 
* Specific examples of the arorrialic hydrocarbons^ fnrl ^"^"^ 

2 j"^"^^ aroma.ic\d«xXnXSLJ5s 'sL1?a"tr^e!^ ^^'^^ '^y<'«>carbon-aldehy* 

^ethyl benzene, trimethyl benzene, tetramethyt benzX SiS,i.mJ? ' ^^-^^ne, xyte^ 

«bon compounds such as naphthalene. meth/nS^^ne eS^"SZT ^''"^^ aromatic^ 
there, anthracene orthe like. These aromatic hydroSZn^S^n!^ napWhalene. dimethyl naphthalene. aceS^ 
« tf«reof. Among them, the especially prefe^Si a^« SZL^^"""^ 

poudo-cumene. naphthalene or the like. ' 'hydrocarbon compounds are toluene, xylene, mesi^w^ 

such as benzaWehyde. tolylaldehyde. ^licyiaWeS^e S^n^^H^^^^ propidaWehyde; ammatk: akJe^ 

su* as furfural: aldehyde derivalL such TrZ^l ^^n."^"^' naphthaldehyde; heterocydic ald^ 
hy* or metaldehyde. or the like. ^ ' t^'oxane. tetraoxane. paraformaldehyde paSd? 

NII^L K (product b,Milsut*hi Gas Chen>Sh£ £^^ "'='*0L DS. NJCwSlSa 
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186544 (1993). 6-136081 (1994) aixJ the like. 



It is further pref»red ttiat the aromatic hvdrocartw, aw«K ^ 
content of not less thar, 8 % by weigrp^efe^awT^^t h!'^^^ T ^^ave an oxyoen 

comrnerdally avallat-e Fa exan^e/arme c^^^^^^^ 

oxygen content of not less than 8 % 1^ weight NICANO m M^rNf^?^^ resins havino an 
Mteubishi Gas Chemical Co.. Ltd ) GENEmTE S)1 0 nfrPM^^rc *- "'^^"^^ ° °' "^'CANOL Y (proSS 
Co.. Ltd.). may be exerr^ified. GENERITE 5100 (produced by General Petrolel^SSl 

^SeTr^ir^7rar^r;= 

'0 erably 0.1 to2partsby weghtbasedon lobS^v wLtw ^ 5 parts by weight pref- 

r^rft^^r^r-h^:™^^ 

weight of the aromatic compoJ^rS^^ng^'!^^^^ JSrSnT' ° ? ' '^'^'^^^ 0-01 to 5 parts by 
containing cydic aceta. group of the general'f;:^^^^ , Z "vo^XTiTo 5 '^"h '""'^ "^^^ 

30 served by thegenera.rrL1(^;r;X- ilTtfif^^^e'ToTL"? T^""" contai.Wcy^ic iceta, groupr^re- 
the polycarbonate resia IftheWendinnanv* l to 5 parts by weight based on 1 GO parts bv^^ !* 

by weight. theaimedeftect^p^^SgrXlS^^^ 

f iaently achieved. On the oth^ hand.^^e WeS^?m of T'JT^'' ^^««0" cannot be^ 

more than 5 parts by weight, mechanical pro^rSf tJTrlt!^^ ^^""^ cyclic acetal gS^^ 

propert.es under well-baJanced conditions, the blending arSSToVSS^^S^ ^ deterioration of the mechartcal 
preferably in the range of 0.05 to 3 pans by weigwS^^ J* ^TlU ^^"'"^ "^^^ aceta^^ 

Further, in this case, as also dScri^ pZ^ Zu^^^^^ polycarbonate resin. ^ 

semed by the general formula (XI) or (XII) i^^^'^o^"^ t'^'l'^^' Pjvalkylene glycol derivative r ^e- 
« the polycaibonate resia If the Uendina amn..r«fT? \? ] ^^^^y *e'9»Tt based on lOO parts by weiS% 

weight..theresu«antpo^t:S:^l^^SXt^^^^ ^ "^O.O^i^S?^ 

at»n upon exposure to an ionizing radiationanTmoS ^S2e^™lr.!^^ ^^^"^'^ ^ yellow SSS^ 

rf the Wending amount of the sai?po.yall^,ene gl^e S^ve^^e ^^^'"^ "^"^ °" the oth^. 

of the resultant polycartx)nate resin composition a^ unsuSJ! dpZf f ^ ""^^^ mechanical proper^ 
^ venting the yellow discotoration. andllTSTe^Jifo^^^^ *° ''^^ '^e aimed effert^ 

underwell4«lanced conditions, the We^inTaZiSl^s^^ ^ ^« mold-release ^^S^I 

In the afore-mentioned espedalfv oreferreri noii/.JrK««^* K^'x^roonaie resin. 

the aromatic corrpoundconS^o^g^tSTn?^^^^ 

« polyalkylene glycol derivative, is preZl^nL^'^% to^lT^ '^^'^'^ Joup^^ 

based on the total weight of these';hree co'mpS^^tXih n<rp^iS,:r7L7:r^''^ 1 5 to 80 % wei^ 
matic compound containing oxy group or carbonvl <irounth..r^T^^ ^^^^ «he 

alMene glycol derivativnt spSS^SeS^T^rc^^^^^ ''''^ "^"^ andlhe^ 

poly^nate resin composition capatteTe^^S a^erk^ ve^cST^^ I"''"' 

5 mechan^al properties and excdlenl mold-release pro^rj^^ ^ discoloration without deterioration of 

^^-^^^^^"'^T^^ ^ - carbon, groupar.^ 

bonateresin.canbecaiTiedoutatany<S,ioTalstageupto^^^^ 

m.hods^inthearLExamplesre«e.ing^;r^^^^^ 
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mixer Of the like, a mixing method in which the atore-mentiom^ rnm~,oo^ 
• extruder, or the like. mentioned components are quanbtatively fed into a hopper of an 

The polycarbonate resin composition accordina to the tvp^Pnt in.,»„,-~, x. . 
impart appropriate properties thereto, if required E^ZTJSS^l^T "^^^^^ °*er additives to 

ogen compounds, phosphaus compoundVor metaSS t^^Tu "^^ ^'ame^etardants such as hai- 

«)mpoundsorzircor.umcompouXStdro^Xen^^^^ 

•con compounds: impact modifiers such as eStL^raTSts hT^^^^ as polytetrafkioroethyfene or siZ 
static agents: plastidze,^: mold release agents- lubrSnS com^?£n 'T' 

such as glass fiber, glass beads, glass flakes ca^T^.r 'ff '*^"^'"9 ^Sents: foaming agents: reinfordng agents 
wh^rs. «ca or talc: filler: pigments; orTe lik^^^et'Sj^rr,:!^^^^^^^^^ ""f""" -^'skers^ceSnic 

The polycarbonate resin composition can i Iv!^^ ^ ^"^'^ combination, 

method suc^ as an iniec.on-n;«T^rh<S"3 Wow^S^^^ ' -o«'ng 

plies and appliances to which the polycarbonatrre^n Z^!^.°l^ 

app.i«i. indude an artificial dialyzer. an artStn 'an anScTnhar a'v"^in° *^ ^'^^ 

centrrfugal bowl, surgical appliances, appliances for an c^!raS^!!!^ . k ' accessories, a hemo- 

fer tubes. card«c probes and iniectors^ntai'rs f "th^TuX^^^^^^ 

an intravenous injection liquid, or the like ^ apphances. the appliances for an operation room or 

EXAMPLEf?; 

Examples 1 tn 6 gn d Comnara tivi> F^amp ip^ i 3. 

resin (lupiron S-2000 having a viscosity-average^'^u^eii ^^^^ 000 T '"'"'^'^ °' ^ P°'y«*Lte 

tes Ca. Ltd.) in a tumbler. The mixJe was fedTSfa^^i^^^^^^^ produced by Mitsubishi Engineering Pias- 
mm0 and extruded into pellets at a barrel temS^tre ^?7^c '^^^ ^"^^ '^^"9 ^ ^^^^ of 40 

a test specimen having a diameter of 50 mm0 anTa thSSSTs mm ™" temperature of 80»C to prepare- 

The thus-Obtained test specimens were exposed to 25 kGv ^ TL^h^ 
measured the change in yellowness index (AYOtSreof -nt mi? ^ t? ^"'"^ ^"^ t^^" they were 

mens were carried out according to JlS^Sby uS^o^Ln^^^^ '"^^^ °» »^ test W 

Test instruments Co.. Ud). The rLfts are JSS^,::^ in '"^^^ "«n"«actured by s5S^ 

Meanwhile, the yellowness index of the Ddvcartxinato r^;^ 

norniallynotmorethartas. «''^»''^ according to the presem invention 
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so 



Example No. 



Example 1 



Example 2 
Example 3 



Example 4 



Example 5 



Example 6 



Comparative Example 1 
Comparative Example 2 



Table 1 

Aromatic compound containing oxy group or cart^ol^ 

youp^compound containing cyclic ac etal group 
dibenzyl ketone/2.2--trimethylene biso .3<iioxolane 



dibenzyl ether/2-ben2y|.i.3 KJbxd^ 
ben2oin/2-benzyl- 1 .3-dioxolane 



1.2-dibenzyloxy ethane/2 ■methoxy.i:i^i^;;^ 



benzyl benzoate/2-ben2yl-4.methyM.3^ioxolan^' 



dicyclohexyl phthalate/4-pheny|.l ,3<Jioxane 




Blending ratio 
(part by weight) 

0.2A).5 



0.2/0.2 



O.Va75 



1.0/0.25 



25 



30 



35 



. Examplpc^ 7 t f ) 12 and Comrtarpt rve Ey;,mp i^c .i c. 

h»"9 a «s«,si^e,age »«ea<a, weight of SS.oTJ "S^^ES,?/ '°''«^=*<»»te (Mron S-axjo 
Test msln^e* Co., L«). ThoT^te areato a^^-J d«»enoe mae, (SM*CH. mamibouw 
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^ Exanples ia to 15 and n omoarative example 6: 

pa-e , les, s,«i™en toing a dtemeta. of 50 m«3 and a m^t °„I ™" °' '° 

me thus-prepared test specimens were exposed to 25 kRv m a r«K=i« ... - 

measured the change in yellc«vness index (AYI) merXjf Thp ml? ^ !? ^'""^ ^"^ «ere 

mens were carried out aiording to J^^103 a cotordrr ^'/^^..^f °l test speo- 

Test hstrumer^s Co.. Ud). The'esults are JS S^wn in ?aS 3 '"^"^^^^^^ SUGA 



Tat>le3 



Example ^to. 


Aromatic compound containing oxy group 
or carbonyl group/sutfoxide compound 


Blending ratio 
(part by weight) 




Example 13 


cfibenzyl ketone/phenylmethyl sulfoxide 


0.5/0.5 


9.1 


Example 14 


dbenzyl ether/diphenyl sulfoxide 


0.25/0.25 


7.4 


Example 15 


1.2<iiben2yloxy ethaneyjDhenylmethyl sulfoxide 


0.25/0.75 


8.2 


Comparative Example 6 


-/diphenyl sulfoxide ' ' — 


-/1.0 


12.3 



Exanrtf es 16 to 19 and Co mparativfi gyam pio 7> 

The n«ture was fed into a vented single-^ Sn °° Si ^ ""T °'. ^ f^'y^'^*^ a tumbler, 

at a barrel tenperature of 270-G. ^ ^ °' *0 extruded into pellels 

ically. the raw materials used in this exanple were as follows. 



I^piron S-2000 having a viscosity-average molecular weight of 25 000 
tics Co., Ud. ^.vw. 



(1) Polycarbonate resin 
lupifon S-2000 having i 
tics Co., Ud.' 

(g P(Myalkylene glycol derivative: 

reGlOOO: polyethylene glycol having an average molecular weight of 1 
havffig a molecular weight of 2.000. 



produced by Mitsubishi Engir>eering Plas- 
000. or PPG2000: polypropylene glycol 



The pellets were then dried In a hot-air dfier at a teneerature of i2h<>r fr^ u. e 

dried pellets were injectiort^oided at a resin temperaS^?7oi' ^ ^ "hereafter, the 

specimen having a diameter of 50 mm0 Si TtJST^ of 3 ^ ^O-C to prepare a test 

The thus-prepared test specimens were exposed to 25 kGv nf i» nr^^u^ ^. . 

measured the change in yellowness index (AY^S^e mi^lre^ ?»f "T ^ 
mens were carried out according to JIS K7m bvlZoTcl^ir^^ of the yellowness index of the test sped- 
Test Instruments Co.. Ud). The rLlts area^SS^ ? a^or deference meter (SM-s^H. manufactured by SUGA 
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10 




15 



OupTon S-2000 having a viscosity-average nx>lecular we.Qh7o?25 OfS Tj^Z ^ T'^^ °' ^ P°'y«rt>onate resin 
Ca. Ud.) in a tumbler. The mixture was ted into a Z7^fr^^Z^TJ!! ^ ^ ^n^n^nng Plastics 

and extorted Ho pellets at a barrel temperature of 27oS ^^^"9 a screw diameter of 40 mm0 

. -r^'^^::srw^i^^^^^ 

measured the change in yellowness index (IvXr^rf r2.« ^"'^ '""^ then they were 

mens were carried out according to JiS K71 W ^SL^LTo?^ "^^^ ^'''^ ^^"^"^ «^e test s^ 

Test Instruments Co.. Ltd). The^esults are al^^Tn^ 'j^^, '^''''"^ '"'''^ (SM-3-CH. manufactured ^SS, 



30 



35 



40 



45 



Exanrple No. 



Tables 



Example 20 
Example 21 
Example 22 
Example 23 
Example 24 
Example 25 
Example26 



Comparative Exanrple 8 



Aromatic compound containing oxy group or 
carbonyi group /compound containing sulfonate group 



dibenzyl ketone/phenyl loluene-sulfonate 
dibenzyl ether/methyl t duene-sulfonate 
dibenzyl etheryS-methoxyethyl to luene-sulfonate 
benzyl benzoateAnethyl tolu ene-sullDnate 
1,2^benzyloxy ethane/2-methoxyethyi toluene- sulfonate 
dicydohexyl phthalate/phenyl tol uene-sulfonate 
dibenzoyl methane/l^-bis-tosyloxy ethane 



Blencfing ratio 
(part tyy weight) 

0.5/0.5 

0.25/055 

0.5/0.5 

0.5/1.0 

0.5/0.5 

0.5/D.75 

0.5/0.5 

-yo.5 



AYI 

ao 
ai" 
a? 

ii" 

i4i 



50 



55 



Specif eally. the raw materials used in this example were as follows. 



10 



;5 



(1) Polycartjonate resin: 

lupiron S-2000 having a viscosity-average moJecular weioht of ?«; nnn . . ■ 

tics Co.. Ltd. ^ ^^'9'^' °' 25.000. produced by Mitsubishi Engineering Pias- 

(2) Aromatic hydrocaiton-aldehyde resin: 

NIKANOL DS produced by Mitsubishi Gas Chemical Co i tn wr^ w u 

NIKANOL L produced by Mitsubishi Gas ChemTarCo Ltd .n!^ "° ^^"^ ^^^P 

..KA.O.V-S0prod.edbyMitsu.shiGasCh::^r^^^^^^^^^ 

anerrS^^^S^r^^™^ 
-^tL^Ted^T—^^^ 

"«asured the change in ye..S,ness ^r^^^l^T^^'^Z^:^:^^^ ^^^'^^ then they were 
mens were carried out according to JIS K71 03 by us<nq al,tor dm^nT ^^'^^^ss index^f the test sped- 

Test Instruments Co.. Ud). The results are also STn in ^^'^ (S^^-3-CH. manufactured by SuS 



20 



25 



30 




Examples 34 to 39 and nAmpar ative Eyamp io i^: 

by weight of a polycarbonate resJn In a tumbler The milTe^f ^^SL^ in Table 7. wHh l oo parts 

Specrfically, the raw materials used in this example wereas follo^ 
« (1) Polycaitxjnate resin: 

• ■^'y-^ ^ we^h. o, 25.000. p^uce. e^„^ ^. . 

(2) Polyalkylefie glycol derivative: 

so ppSZ^S'^^r^^^' '"^"9 weights 

PpS??J' ^^"9 ^ ^«^9« molecular w^ght of 2 Ooi) or 

PPGST30: polypropylene glycd-distearate having an average m£ut wTgl. of 3.000. 

« speamen having a diameter of 50 mm0 and a iS^^ of 3^ C and a mokf temperature of 80-C to prepare a test 
The thus-prepared test specimens were exposed to 25 kGv of a r^t*^ 
measured the change in yellowness irxlex (AY^eof me^ur^^S?*^"T ^ «ere 

mens were carried out according to JIS K7103 by^^LrcZ^^T ^ yellowness index of the test sped- 
Test Instruments Ca. Ud). ^ ^ ^ difference meter (SM^<;h. manufactured by 



in 
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Furthermore, the dried pellets prepared above were injection-molded at a resin teoperature of 270*0 and a mold 
temperature of SO'^C under an internal mold pressure of 550 Kg/cm^ to form a cup-like mokJed product- The molded 
product was removed from the mold to e\/aluate mold-release properties thereof and measure a mold release resist- 
ance (kg) thereof- The results are also shown in Table 7. 



Table 7 



10 


Example No. 


Aronr^tic compound con- 
taining oxy group or cartx>- 
nyl group/conrpound 
containing cyclic acetal 
group/pdyalkylene glycol 
derivative 


Blending ratio 
(part by weight) 


AYI 


N4old-release 
properties 


Mold release 
resista nee (Kg) 


IS 


Example 34 


benzyl benzoate/2-ben- 

zyi-1,3-diox- 

olane/PEGlOOO 


0.25A).25/0.25 


9.4 


good 


492 




Example 35 


dibenzyi ether/2-benzyl- 
1 .3-dioxolane/PPG2000 


0.2/0.2/0.2 


8.3 


good 


503 


20 


Example 36 


benzoin/2,2'-trimethylene 
bis-1 ,3-diox- 
olane/PPGSTSO 


0.25/0.5/0.5 


7.8 


good 


435 


25 


Example 37 


dibenzyi ethery2-methoxy- 
1 .3<lioxolane/PPG2000 


0.5/0.5/0.25 


8.7 


good 


490 




Example 38 


1 .2-dibenzyloxy ethane/2- 
benzyl-4-methyl-1 ,3-dipx- 
oiane/PPGST30 


0.5/0.25/0.25 


8.2 


good 


488 


30 


Example 39 


dicyclohexyl phthalate/4- 
phenyl- 1,3-diQx- ^ 
ane/PEGIOOO 


O2/O.2/0.5 


9.2 


good 


439 


35 


Comparative 
Example 10 


Not added 




18.1 


bad 


810 



Claims 

40 

1 . A polycartXHiate resin composition comprising: ^ : 

1 00 parts by weight of a polycartx)rwte resin ; 

0.01 to 5 parts by weight of an aromatic compound containing oxy group or cartxxiyl group; and 
45 0.01 to 5 parts by weight of at least one compound selected from the group consisting of: 

(A) a compound cor^ining cyclic acetal group; 

(B) .a sulfpne compound; 

(C) a sulfoxide compound; 

so (D) polyalkytene glycol, an ether of pdyalkylene glycol or an ester of polyalkylene glycol; 

(E) a conrpound containing sulfonate group; and 

(F) an aromatic hydrocart^on-aldehyde resin. 

2. The pdycaitxxiate resin corrtposition according to claim 1 . wherein said aromatic compound containing oxy group 
55 or cartx)nyl group is represented by the fdlcwing general fornuila (I) or (II): 



^•7 
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3. 




(I) 




X2-R^-X^( ^ (II, 

R^)k 



where R\ and are independently a (Ci-C,o)alkyl group, a (Ci-Cio)alkoxy group, a (Ci-Cio)alkoxy(C,- 
C,o)alkyl group, a (C6-Ci6)aryl(CrCio)alkoxy(Ci-C,o)alkyl group. -CHgOH or a halogen atom- is a C 
Ci5)alkylene group, a (C2-C,5)alkenylene group, a (C6-C3o)arylene group, a (Ci-Ci5)alkylene-dioxy group or a 
(C6-C3o)arylene-di(Ci-Cn5)alkylene-oxy group, in which the said arylene group or the said arylene-dialkylene-oxv 
group may have substituent group(s) tx>nded to the aromatic ring thereof, the substituent group(s) beinq a (C 
Cio)alkyl group or a halogen atom; X\ and are Independently -0-, -CHR^-O-. -CO- - CHR^-CO- -Coio 
or -C0-C(0R8)2-; r2 r6. r7 and R^ are independently a hydrogen atom, a (CrC3o)alkyl group a (C- 
C3o>:ydoalkyl group, a (C2-C3o)alkenyl group, a (C6-C3o)aryl group, a {C6-C3o)aryl(C,-C3o)alkyl groui; a S- 

group, a (CrC3o)alkoxy group, a (C6-C3o)aryl(C,-C3o)altoxy group, a 
(C6-C3o)aryl(C,-C3o)alkyl(CrC3o)all«Ky group, a (Ci-C3o)acyl group or a (C6-C3o)aryl(CvC3o)acyl group in which 
the said aryl group, the said arylalk)rl group, the said arylalkenyl group, the said arylalkoxy group the said arylalky- 
lalkoxy group or the said arylacyl group nriay have substituent group(s) bended to the aromatic ring thereof the sub- 
stituent group(s) being a (CrCio)alkyl group or a halogen atom; and h, j and k are independently an inte^ of 0 to 
5 and I is an integ» of 1 to 6 with provided that a sum of h and i is in the range of 1 to 6, and if i is an integer not 
less than 2. the R 's contained in the substituent groups bonded to the same aromatic ring may be covalenttv 
bonded with each other. y^y^^ienay 

The polycarbonate resin composition according to claim 1 . wherein said compound containing cyclic acetal oroun 
is represerted by the following tormila (III) or (iV): / y uh 

(R'R^°C)p hcMXYR^xS^CH (CR12r13)^ (iij) 
(R"R"cij HCHX'^R" (IV) 

^S^Pu' "T- independently a hydrogen atom, a (C,.C,o)alkyl group. -CH^OH. - 

COOCH3. a phenyl group or a hatogen atom: R" is a (CvCis)alkylene group, a (C2-Ci5)alkenylene group or a (Ce- 
C3o)arylene group, in which the said arylene group may have substituent group(s) bonded to the aromatic rirra 
thereof, the substituent gioup(s) being a (CrCio)alkyl group or a halogen atom; R'^ is a hydrogen atom a (C- 
C3o)alkyl group, a (C3-C3o)cyctoaikyl group, a (C2-C3o)alkenyl group, a (C6-C3o)aryl group, a (Cc-CaoiaryKC - 
C3o)alkyl group a (C6-C3o)aryl(C2-C3o)alkefvl group, a (CrC3o)alkoxy(CrC3o)alkyl group, a (Ci-Cgolacyl groJ) 
a (C6-C3o)aryl(Ci-C3o)acyl group, a halogen atom, a halogenated (Ci-C3o)alkyl group, an amino group or an anJ- 



1A 
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II 

0 



R2 9-S— (R32_g^R3l 



(vrii) 



0 



0 0 0 



where R^^. r28. r29 r3i r32 anj, r35 independently a (Ci -C3o)alkyl group, a (C3-C3o)cydoalkyl group a (C,- 
C3o)alkenyl group, a (C6-C3o)aryl group, a (C6-C3o)aryl(Ci-C3o)alkyl group, a {C6-C3o)aryl{C2-C3o)alkenyl group a 
(Ci-C3o)acyKCi-C3o)aIkyl group, a (Ci-C3o)alkoxy(Ci-C3o)alkyl group, a (C6-C3o)aryl(CrC3o)alkoxy(C,-C3o)alkyl 
group, a (C6-C3o)aryl(Ci-C3o)alkoxy(C2-C3o)alkenyl group, a (Ci-C3o)alkoxy group, a (Ci-C3o)alkaxycarborjyl 
group, a pdyethylene-glycol-ether group or a pyridyl group, in which the said aryl group, the said arylalkyl group 
the said arylalkenyl group, the said arylalkoxyall<enyl group and the said arylalkoxyalkyi group may have substituent 
groMP(s) bonded to the aroniatic ring thereof, the substituent group(s) being a (C-, -C4)alkyl group, a halogen atom 
-N02, -N(R3«)2. -COOH, -COOCH3. -OH. -CH20R37 or -OCH3, and in which the said acylalkyi group, the said 
alkoxyalkyi group, the said arylall<oxyalkenyl group and the said arylalkoxyalkyi group may have substituent 
group(s) bonded to the alkyi or alkenyl chain thereof, the substituent group(s) being a (Ci-C3o)acyl groupt a (C,- 
C3o)alkoxy group or a {C6-C3o)aryl{Ci-C3o)alkoxy group; R^^ and R^^. pP and R^' or R^^ and R^^ rnay be cova- 
lentty bonded with each other; R^o, and R^^ are independently a (Ci-Ci5)alkylene group, a (C2-Ci5)alkenylene 
groMP. a (C6-C3o)arylene group, a (C6-C3o)arylenedl(CvCi5)alkyfene group, or -0(CH2CHR380),-, in which the 
said arylene group and the said arylenedialkylene group may have substituent group(s) bonded to the aromatic ring 
thereof, the substituent group(s) being a (CvQalkyl group, a halogen atom, -NOg. -N(R^%. -COOH -COOCHg 
-OH, -CHgOR^' or -OCH3. and R^^ and R^^ are different from each other; B^, R^^ and R^^ are independently a 
hydrogen atom, a (Ci-Cio)alkyl group, a (C6-Ci5)aryl group or a (C6-Ci5)aryl(a,-Cio)allvl group; and b. c and t are 
independently an integer of 1 to 100. 

The polycaitwnate resin composition according to claim 1, wherein said polyalkylene glycol, said ether of poly- 
aBqrtene glycol or said ester of polyalkylene glycol is represented by the general formula (XI) or (XII): 

R35o— {{CH2CH)--0}--R'»l (XI) 
I d e 

r40 



R-'^CQO— {(CH2CH)— 0} — COR44 (XII) 

?43 



where R^^, R^ and R^ are independently a hydrogen atom, a (Cn-C3o)alkyl group, a (C3-C3o)cycloalkyl 
groip. a (C2-C3o)aH<enyl group, a (C6-C3o)aryl group, a (C6-C3o)aryl{C,-C3o)alkyl group or a (C6-C3o)aryKC2- 
C3o)alkenyl gfouo, in which the said aryl group, the said arylalkyl group and the said arylalkenyl group may have 
substituent gron>(s) bonded to the aromatic ring thereof, the substituent group(s) being a (0, -Cio)alkyl group or a 
halogen atom; R^ and R^ are independently a hydrogen atom or a (Ci-C4)alkyl group; e and g are independently 
an integer of not less than 1 . preferably 1 to 1000. and d and f are independently an integer of 1 to 10. 
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nated (Ci -C3o)alkyl group, in which the said aryl group, the said arylalkyi group, the said arylalkenyl group or the 
said arylacyl group may have substituent group(s) tended to the aromatic ring thereoi. the substituent group(s) 
being a (C,-Cio)alkyl group or a halogen atom; X". and X* are independently -CHR"-, -0-. -NH- or -PH- where 
R'^ is a hydrogen atom. a(C,-Ci5)alkyl group or a (C6-C3o)aryl group: and I. m and n are independently an integer 
of 0 or 1 ; and p. q and r are independently an integer of 1 to 10, and if p. q or r is not less than 2, the two or more 
of each of R^. R'°. R'^ and R^^ in the general formula (III), and R'" and R^^ in the general fornujia (IV) may be the 
same or different 

4. The polycarbonate resin composition according to claim l. wherein said sulfone compound is represented by the 
following formula (V). (VI) or (VII): 



0 

R^^— (V) 
II 
0 



0 0 

R^*^S— (R2^Sf-R22 (VI) 
II II a 

0 0 



O R 



where R^^ R^®» R^^ and R^^ are independently a (CrC3o)alkyl group, a (C3-C3o)cycloalkyi group, a {C2-C3o)alke- 
nyl group, a (C6-C3o)aryl group, a {C6-C3o)aryI(CrC3o)alkyl group, a (C6-C3o)aryl(C2-C3o)alkenyl group, a (Cr 
C3o)acyl(Ci-C3o)alM group, a (CrC3o)alkoxy(CrC3o)alkyl group, a (C6-C3o)aryl(Ci-C3o)aikox)r(Ci-C3o)alkyl 
group, or a (C6-C3o)aryl(Ci-C3o)alkoxy(C2-C3o)a)kenyl group, in which the said aryl group, the said arylalkyi group, 
the said arylalkenyl group, the said arylalkoxyalkyi groi^j and the said arylalkoxyalkenyl group may have substituent 
group(s) bonded to the aromatic ring thereof, the substituent group(s) being a (Ci"C4)alkyl group, a halogen atom 
-NO2. -N(r25)2. -oh. -CH2OR25 or -OCH3 where R^^ and R^^ are independently a hydrogen atom, a (Ci-Cio}a>kyi 
group, a (C6-C3o)aryl group or a (C6-C3o)aryl(CrC^o)aikyl group, and in which the said acylalkyi group, the said 
alkoxyalkyi group, the said arylalkoxyalkyi group and the sakJ arylalkoxyalkenyl group may have substituent 
groiqD(s) bonded to its alkyi or alkenyl chain and selected from a (CrC3o)acyl group, a (CrC3o)alkoxy group or a 
(C6-C3o)aryl(CrC3o)alkoxy group, and R^® and R^^. or R^o and R^^ may be covalently bonded with each other; 
R2\ r23 and R^"* are independently a (Ci-Ci5)alkylene group, a (C2-C,5)alkenylene group, or a (C6"C3o)arylene 
group, in which the said arylene group may have substituent group(s) bonded to the aromatic ring tt^ereof. the sub- 
stituent group(s) being a (CrC4)alkyl group, a hatogen atom. -NO2. -t^iPi^^, -OH. -CH2OR2® or OC\^ where R^^ 
and r25 have tf»e same meaning as defined above; and a is an integer of 1 to 100. 



5. The p6lycartx)nate rean compositron according to claim 1 . wherein sakJ sulfoxidG compound is represented by the 
following fomiuia (VIII). (IX) or (X): 
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0.01 to 5 parts by weight of a corrpound containing cyclic acetal group; and 

0.01 to 5 % by weight of polyalkylene glycol, an ether of polyalkylene glycol or an ester of polyalkylene glycol. 
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7. The polycarbonate resin composition according to daim 1 . wherein said compound containing sulfonate qrouo is 
represented by the following formula (XIII). (XIV) or (XV): 



(R 



45 




(XIII) 




(R47TV 0 



S-O-^R^^-Oi-R^^ (XIV) 
H 



W 



(Rsofx o 0 




a_(R^..cH-s-<^(^ SL> (XV) 



where R^s. r47. r50 ^52 jndeperelently a (CrC3o)alkyl group, a (C6-C3o)aryl group, a (Cs-CaojarylsuHcne 
group or a halogen atom; FT and R^^ are independently a hydrogen atom, a (Ci-C3o)alkyl group a (C- 
Caojcycloalkyl group, a (C2-C3o)alKenyl group, a (C6-C3o)aryl group, a (C6-C3o)aryl(C,-C3o)alky| groufi a (S- 
C3o)aryl(C2-C3o)all«nyl group or a (C,-C3o)acyl group, in which the said aryl groifl). the said arylalkyl groip 
the said arylalkenyl group may have substituent group(s) bonded to the aromatic ring thereof the substituent 
group(s) being a (Ci-C4)alkyl group or a halogen atom; R^^ and R^^ are independently a (Ci-Ci5)alkylene group 
a (C2-C,5)alkenylene group or a (C6-C3o)arylene group. In which the said arylene group may have substituent 
group(s) bonded to the aromatic ring thereof, the substituent group(s) being a (Ci-C4)a»<yl group or a halogen 
atom; s, v, x and z are independently an integer of 0 to 5 and u is an integer of 1 to 6, preferably 1 to 3 with provided 
that a sum of s and u is in the range of 1 to 6; and w and y are independently an integer of not less than 1 orefef^v 
from 1 to 500. ' ^ ' 

8. The polycarbonate.resin composrtion according to daim 1 . wherein said aromatic hydrocarbon-aldehyde resin is 
prepared by reacting at least one aromatic hydrocarbon selected from the group consisting of benzene toluene 
ethyl benzene, xylene, niethylethyl benzene, trimethyl benzene, tetramethyl benzene, pseudo^aimene cumene 
naphthalene, methyl naphthalene, ethyl naphthalene, dimethyl naphthalene, acenaphthene and anthracene with at 
least one aldehyde selected from the group consisting of formaldehyde, acetaWehyde. propionaWehyde butylaWe- 
hyde, iso-butylaldehyde. valeraldehyde. laurinaWehyde. stearinaldehyde, glyoxal, sucdndiaWehyde, acrolein cro- 
tonakJehyde, proprolakJehyde. benzaldehyde. tolylakiehyde. salicylaldehyde. dnnamaWehyde. naphthaWehyde 
furfural, methylal. dioxolane, trioxane, tetraoxane, paraformaWehyde. paraldehyde and metaWehyde In the nres- 
ence of an add catalyst ' 

9. The polycarbonate resin composition according to daim 1 . wherein sakJ aromatic hydrocarbon-aWehyde resin con- 
tains substantially no acetal group. 

10. The polycarbonate resin composition according to claim 1 , wherein said aromatic hydrocarbon-aldehyde resin has 
an oxygen content of at least 8 % by weight 

11. A polycarttonate resin composition comprising: 

1 00 parts by weight of a polycaitxinate resin; 

0.01 to 5 parts by weight of .an aromatic compound containing oxy group or cartxxiyl group; 
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